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(54) BROADBAND DOHERTY POWER AMPLIFIER AND IMPLEMENTATION METHOD

(57) The present disclosure provides a broadband
Doherty power amplifier, including a power divider, a car-
rier power amplifier circuit, a peak power amplifier circuit,
and a load modulation network. The carrier power am-
plifier circuit includes a carrier input matching circuit, a
carrier power amplifier, and a carrier output matching cir-
cuit. The peak power amplifier circuit includes a peak
input matching circuit, a peak power amplifier and a peak
output matching circuit. A resistance value of a system
load is ZL. An output impedance of the carrier output
matching circuit is Zm and meets Zm=ZL(n+1). An output
impedance of the peak output matching circuit is Zp and
meets Zp=ZL(n+1)/n. The load modulation network is
configured to set an impedance of a combination point
to be ZQ, whose resistance value is ZL. A method of im-
plementing a broadband Doherty power amplifier is fur-
ther provided. Technical solutions of the present disclo-
sure allow a load modulation network structure to remove
a quarter-wave impedance transformation line after com-
bination point, thereby realizing a simple circuit structure
and a high operating bandwidth.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of circuits, and in particular to a broadband Doherty
power amplifier and an implementation method for a
broadband Doherty power amplifier.

BACKGROUND

[0002] Currently, with the development of wireless
communication technology, especially the widely use of
fifth generation communication technology, radio fre-
quency power amplifiers are more and more important
in a mobile phone communication system since perform-
ance of the radio frequency power amplifiers greatly af-
fects working states of the wireless communication sys-
tem. As the communication technology advances, a mod-
ulation signal shows characteristics of a high peak-to-
average ratio. The emergence of the fifth generation
communication technology puts forward higher require-
ments on bandwidths of power amplifiers. Therefore, the
radio frequency power amplifiers used in the fifth gener-
ation communication technology are generally a high-
efficiency broadband Doherty power amplifier.
[0003] In the related art, the broadband Doherty power
amplifier typically includes a power divider, a carrier pow-
er amplifier circuit, a peak power amplifier circuit, and a
load modulation network. The carrier power amplifier cir-
cuit includes a carrier input matching circuit, a carrier
power amplifier, and a carrier output matching circuit se-
quentially connected in series. The peak power amplifier
circuit includes a peak input matching circuit, a peak pow-
er amplifier, and a peak output matching circuit sequen-
tially connected in series. Referring to FIG. 1, FIG. 1 il-
lustrates the broadband Doherty power amplifier in the
related art. An input terminal of the carrier power amplifier
circuit, an input terminal of the peak power amplifier cir-
cuit, and the load modulation network each uses a quar-
ter-wave impedance transformation line.
[0004] However, impedance transformation lines in the
related art limit operating bandwidths of the power am-
plifiers, so that the power amplifiers each only has a nar-
row operating bandwidth, which fails to provide large
bandwidth for the fifth generation communication sys-
tem. Therefore, in the related art, a quarter-wave imped-
ance transformation ratio is reduced, and an equivalent
impedance transformer circuit is used to replace a quar-
ter wavelength for impedance transformation, or a load
modulation structure having no transmission line is used
used to remove the quarter-wave impedance transfor-
mation line. These two solutions in the related art widen
the bandwidth to a certain extent, but increase complexity
of the power amplifier circuit.
[0005] Therefore, it is necessary to provide a novel
broadband Doherty power amplifier and an implementa-
tion method to solve the foregoing problems.

SUMMARY

[0006] In view of shortcomings in the related art, the
present disclosure provides a broadband Doherty power
amplifier and an implementation method for a broadband
Doherty power amplifier, which allows a load modulation
network structure to remove a quarter-wave impedance
transformation line after combination point, thereby real-
izing a simple circuit structure and a high operating band-
width.
[0007] In order to solve the foregoing problems, in a
first aspect, one embodiment of the present disclosure
provides a broadband Doherty power amplifier, including
a power divider, a carrier power amplifier circuit, a peak
power amplifier circuit, and a load modulation network.
An input terminal of the power divider serves as an input
terminal of the broadband Doherty power amplifier, two
output terminals of the power divider are respectively
connected to an input terminal of the carrier power am-
plifier circuit and an input terminal of the peak power am-
plifier circuit, an output terminal of the carrier power am-
plifier circuit is connected to a first input terminal of the
load modulation network, an output terminal of the peak
power amplifier circuit is connected to a second input
terminal of the load modulation network, and an output
terminal of the load modulation network serves as an
output terminal of the broadband Doherty power amplifier
for connecting to a system load.
[0008] The carrier power amplifier circuit includes a
carrier input matching circuit, a carrier power amplifier,
and a carrier output matching circuit sequentially con-
nected in series. An input terminal of the carrier input
matching circuit is connected to the output terminal of
the power divider, and an output terminal of the carrier
output matching circuit is connected to the first input ter-
minal of the load modulation network.
[0009] The peak power amplifier circuit includes a peak
input matching circuit, a peak power amplifier, and a peak
output matching circuit sequentially connected in series.
An input terminal of the peak input matching circuit is
connected to the output terminal of the power divider,
and an output terminal of the peak output matching circuit
is connected to the second input terminal of the load mod-
ulation network.
[0010] A resistance value of the system load is ZL.
[0011] The power divider is configured to respectively
allocate power to the carrier power amplifier circuit and
the peak power amplifier circuit according to a power
division ratio of 1:n.
[0012] The carrier input matching circuit is configured
to match a terminal impedance of the input terminal of
the carrier input matching circuit to an input impedance
of the carrier power amplifier, the carrier output matching
circuit is configured to match the resistance value ZL of
the system load to an output impedance of the carrier
power amplifier. An output impedance of the carrier out-
put matching circuit is Zm, and a following formula is sat-
isfied:

1 2 
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and n is a positive number.
[0013] The peak input matching circuit is configured to
match a terminal impedance of the input terminal of the
peak input matching circuit to an input impedance of the
peak power amplifier, the peak output matching circuit is
configured to match the resistance value ZL of the system
load to an output impedance of the carrier power ampli-
fier. An output impedance of the peak output matching
circuit is Zp, and a following formula is satisfied:

[0014] The load modulation network is configured to
perform power combination on an output signal of the
carrier output matching circuit and an output signal of the
peak input matching circuit, and is configured to set an
impedance ZQ of a power amplifier combination point,
where a resistance value of the impedance ZQ is ZL.
[0015] Optionally, the resistance value ZL of the sys-
tem load is 50 ohms.
[0016] Optionally, the power division ratio is 1:1.5, a
resistance value of Zm is 125 ohms, a resistance value
of Zp is 83.3 ohms, and the resistance value of the im-
pedance ZQ is 50 ohms.
[0017] Optionally, the carrier power amplifier circuit is
a class AB power amplifier.
[0018] Optionally, the carrier power amplifier circuit is
implemented by a transistor.
[0019] Optionally, the peak power amplifier circuit is a
class C power amplifier.
[0020] Optionally, the peak power amplifier circuit is
implemented by a transistor.
[0021] Optionally, the power divider is an in-phase
power divider or a phase quadrature power divider.
[0022] Optionally, the carrier input matching circuit and
the peak input matching circuit each includes a corre-
sponding phase compensation circuit.
[0023] In a second aspect, one embodiment of the
present disclosure further provides an implementation
method for a broadband Doherty power amplifier. The
broadband Doherty power amplifier includes a power di-
vider, a carrier power amplifier circuit, a peak power am-
plifier circuit, and a load modulation network. An input
terminal of the power divider serves as an input terminal
of the broadband Doherty power amplifier, two output
terminals of the power divider are respectively connected
to an input terminal of the carrier power amplifier circuit
and an input terminal of the peak power amplifier circuit,
an output terminal of the carrier power amplifier circuit is
connected to a first input terminal of the load modulation
network, an output terminal of the peak power amplifier

circuit is connected to a second input terminal of the load
modulation network, and an output terminal of the load
modulation network serves as an output terminal of the
broadband Doherty power amplifier for connecting to a
system load.
[0024] The carrier power amplifier circuit includes a
carrier input matching circuit, a carrier power amplifier,
and a carrier output matching circuit sequentially con-
nected in series. An input terminal of the carrier input
matching circuit is connected to the output terminal of
the power divider, and an output terminal of the carrier
output matching circuit is connected to the first input ter-
minal of the load modulation network.
[0025] The peak power amplifier circuit includes a peak
input matching circuit, a peak power amplifier, and a peak
output matching circuit sequentially connected in series.
An input terminal of the peak input matching circuit is
connected to the output terminal of the power divider,
and an output terminal of the peak output matching circuit
is connected to the second input terminal of the load mod-
ulation network. The method implementation includes
the following steps:

S1. debugging the power divider to allocate power
to the carrier power amplifier circuit and the peak
power amplifier circuit according to a power division
ratio of 1:n;
S2. debugging the carrier input matching circuit to
match a terminal impedance of the input terminal of
the carrier input matching circuit to an input imped-
ance of the carrier power amplifier, and debugging
the carrier output matching circuit to match the re-
sistance value ZL of the system load to an output
impedance of the carrier power amplifier, where an
output impedance of the carrier output matching cir-
cuit is Zm, the resistance value of the system load is
ZL, and a following formula being satisfied:

where n is a positive number;
S3. debugging the peak input matching circuit to
match a terminal impedance of an input terminal of
the peak input matching circuit to an input impedance
of the peak power amplifier, and debugging the peak
output matching circuit to match a resistance value
of the system load to an output impedance of the
carrier power amplifier, where an output impedance
of the peak output matching circuit is Zp, and a fol-
lowing formula being satisfied:

and

3 4 
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S4. debugging the load modulation network to per-
form power combination on an output signal of the
carrier output matching circuit and an output signal
of the peak input matching circuit, and setting an
impedance ZQ of a power amplifier circuit, where a
resistance value of ZQ is ZL.

[0026] Compared with the related art, according to the
broadband Doherty power amplifier and the implemen-
tation method for the broadband Doherty power amplifier
provided by the present disclosure, the carrier input
matching circuit matches the terminal impedance of its
input terminal to the input impedance of the carrier power
amplifier, and the peak input matching circuit matches
the terminal impedance of its input terminal to the input
impedance of the peak power amplifier. Moreover, the
load modulation network performs power combination on
the output signal of the carrier output matching circuit
and the output signal of the peak input matching circuit,
and the impedance of the power amplifier combination
point is set to be equal to the resistance value of the
system load, so that the load modulation network struc-
ture can remove the quarter-wave impedance transfor-
mation line after the combination point, which allows the
broadband Doherty power amplifier to have a simple cir-
cuit structure and a high operating bandwidth.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The present disclosure is described below with
reference to accompanying drawings. In conjunction with
the accompanying drawings, the foregoing or other as-
pects of the present disclosure is made clearer and more
readily understood. In the drawings:

FIG. 1 is a structural schematic diagram of an appli-
cation circuit of an asymmetric Doherty power am-
plifier in the related technology.
FIG. 2 is a structural schematic diagram of an appli-
cation circuit of a broadband Doherty power amplifier
according to the present disclosure.
FIG. 3 is a structural schematic diagram of an appli-
cation circuit of one embodiment of a broadband Do-
herty power amplifier according to the present dis-
closure.
FIG. 4 is a schematic flowchart of an implementation
method for a broadband Doherty power amplifier ac-
cording to one embodiment of the present disclo-
sure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] Specific embodiments of the present disclosure
are described in details below with reference to the ac-
companying drawings.
[0029] The specific embodiments described herein are
specific implementations of the present disclosure, and
are used to illustrate concepts of the present disclosure,

which are explanatory and exemplary, and should not be
interpreted as limiting implementations and scopes of the
present disclosure. In addition to the embodiments de-
scribed herein, based on contents disclosed in the claims
and specifications of the present disclosure, those skilled
in the art can adopt other technical solutions. Any sub-
stitution or modification made to the embodiments de-
scribed herein is within the protection scope of the
present disclosure.
[0030] The present disclosure provides a broadband
Doherty power amplifier 100.
[0031] Referring to FIG. 2, FIG. 2 is a structural sche-
matic diagram of an application circuit of a broadband
Doherty power amplifier according to the present disclo-
sure.
[0032] In circuit applications, the broadband Doherty
power amplifier 100 is connected to a system load 5. The
system load 5 has a resistance value ZL. In this embod-
iment, the resistance value ZL of the system load 5 is 50
ohms.
[0033] Specifically, the broadband Doherty power am-
plifier 100 includes a power divider 1, a carrier power
amplifier circuit 2, a peak power amplifier circuit 3, and
a load modulation network 4.
[0034] The power divider 1 is configured to respectively
allocate power to the carrier power amplifier circuit 2 and
the peak power amplifier circuit 3 according to a power
division ratio of 1:n. The power divider 1 determines a
specific power division ratio according to the requirement
of a modulation signal of the broadband Doherty power
amplifier 100. In one embodiment, the power divider 1 is
an in-phase power divider or a phase quadrature power
divider.
[0035] The carrier power amplifier circuit 2 is a class
AB power amplifier. In one embodiment, the carrier pow-
er amplifier circuit 2 is implemented by a transistor. Spe-
cifically, the carrier power amplifier circuit 2 includes a
carrier input matching circuit 21, a carrier power amplifier
22, and a carrier output matching circuit 23 sequentially
connected in series.
[0036] The carrier input matching circuit 21 is config-
ured to match a terminal impedance of its input terminal
to an input impedance of the carrier power amplifier 22.
[0037] The carrier output matching circuit 23 is config-
ured to match the resistance value ZL of the system load
to an output impedance of the carrier power amplifier 22.
An output impedance of the carrier output matching cir-
cuit 23 is Zm, and a following formula is satisfied: 

[0038] Specifically, n is a positive number.
[0039] In one embodiment, a corresponding phase
compensation circuit is disposed in the carrier input
matching circuit 21.
[0040] The peak power amplifier circuit 3 is a class C
power amplifier. In one embodiment, the peak power am-

5 6 
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plifier circuit 3 is implemented by a transistor. The peak
power amplifier circuit 3 includes a peak input matching
circuit 31, a peak power amplifier 32, and a peak output
matching circuit 33 sequentially connected in series.
[0041] The peak input matching circuit 31 is configured
to match a terminal impedance of its input terminal to an
input impedance of the peak power amplifier 32.
[0042] The peak output matching circuit 33 is config-
ured to match the resistance value ZL of the system load
to an output impedance of the carrier power amplifier 32.
An output impedance of the peak output matching circuit
33 is Zp, and a following formula is satisfied: 

[0043] In one embodiment, a corresponding phase
compensation circuit is disposed in the peak input match-
ing circuit 31.
[0044] The load modulation network 4 is configured to
perform power combination on an output signal of the
carrier output matching circuit 23 and an output signal of
the peak input matching circuit 31, and is configured to
set an impedance ZQ of the power amplifier combination
point. The resistance value of ZQ is ZL.
[0045] Specifically, the circuit connection relationship
is described below.
[0046] An input terminal of the power divider 1 is served
as an input terminal IN of the broadband Doherty power
amplifier 100. Two output terminals of the power divider
1 are respectively connected to an input terminal of the
carrier power amplifier circuit 2 and an input terminal of
the peak power amplifier circuit 3.
[0047] An output terminal of the carrier power amplifier
circuit 2 is connected to a first input terminal of the load
modulation network 4. Specifically, the input terminal of
the carrier input matching circuit 21 is connected to one
output terminal of the power divider 1, and the output
terminal of the carrier output matching circuit 23 is con-
nected to the first input terminal of the load modulation
network 4.
[0048] An output terminal of the peak power amplifier
circuit 3 is connected to a second input terminal of the
load modulation network 4. Specifically, the input termi-
nal of the peak input matching circuit 31 is connected to
the other output terminal of the power divider 1, and the
output terminal of the peak output matching circuit 33 is
connected to the second input terminal of the load mod-
ulation network 4.
[0049] An output terminal of the load modulation net-
work 4 is served as an output terminal OUT of the broad-
band Doherty power amplifier 100 for connecting to the
system load 5.
[0050] It should be noted that the power divider 1, the
carrier power amplifier circuit 2, the peak power amplifier
circuit 3, and the load modulation network 4 described
herein are common circuits or modules used in the art.
In addition, their indicators and parameters can be ad-

justed according to actual applications, which is not de-
tailed herein.
[0051] The working principle of the broadband Doherty
power amplifier 100 is described below.
[0052] In the case of a saturated power, the output im-
pedance of the carrier power amplifier 22 is set to be Z0.
Z0 is a characteristic impedance of the transmission line
used in the broadband Doherty power amplifier 100. Ac-
cording to the power division ratio of 1:n of the power
divider 1, it can be known, from the power formula
P=U2/R, that the ratio of the output impedance of the
carrier power amplifier 22 to the output impedance of the
peak power amplifier 32 is n:1. Therefore, the output im-
pedance of the peak power amplifier 32 is

 . In this case, the impedance
of the power amplifier combination point is ZQ=Z0/n. This
impedance is matched to the load ZL = 50Ω through the
quarter-wave impedance transformation line, and the im-
pedance of the impedance transformation line is

 . If it is to remove the quar-
ter-wave impedance transformation line after the combi-
nation point, the impedance value of the power amplifier
combination point needs to be equal to the impedance
value of the system load 5, namely 50 ohms. Therefore,
the impedance of the power amplifier combination point
is determined to be ZQ=Z0/(n+1)=50 ohms, where
Z0=50(n+1). According to the working principle of the
asymmetric Doherty power amplifier, in the case of the
saturated power, the output impedance of the carrier
power amplifier circuit is Zm=Z0=50(n+1), and the output
impedance of the peak power amplifier 32 is
Zp=Z0/n=50(n+1)/n. Therefore, in the case that the output
impedance of the carrier power amplifier 22 and the out-
put impedance of the peak power amplifier 32 satisfy the

foregoing formulas, 
. The impedance value of the power amplifier combina-
tion point is equal to the impedance value of the system
load 5, so that the quarter-wave impedance transforma-
tion line can be removed, which widens the operating
bandwidth of the broadband Doherty power amplifier
100. In addition, the circuit complexity is reduced, thereby
reducing the loss. Moreover, the combined amplified sig-
nal is directly output to the system load 5 through the
output terminal OUT00 of the broadband Doherty power
amplifier, so that the broadband Doherty power amplifier
100 is allowed to have a simple circuit structure and a
high operating bandwidth.
[0053] In the following, one embodiment is described

7 8 
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as an example. Referring to FIG. 3, FIG. 3 is a schematic
structural diagram of an application circuit of an embod-
iment of a broadband Doherty power amplifier according
to the present disclosure. In this embodiment, the power
divider 11 of the broadband Doherty power amplifier 101
has a power division ratio of 1:1.5. The output impedance
Zm of the carrier output matching circuit 231 has a resist-
ance value of 125 ohms. The output impedance Zp of the
peak output matching circuit 331 has a resistance value
of 83.3 ohms. In the case that the output impedance of
the carrier power amplifier 221 and the output impedance
of the peak power amplifier 321 meet the foregoing equa-
tions, the resistance value of ZQ is 50 ohms. The broad-
band Doherty power amplifier 101 directly outputs the
combined amplified signal to the system load 51 with the
resistance value of 50 ohms through its output terminal
OUT. Therefore, the broadband Doherty power amplifier
101 can remove the quarter-wave impedance transfor-
mation line, thereby widening the operating bandwidth
of the broadband Doherty power amplifier 101. In addi-
tion, the circuit complexity is reduced, thereby reducing
the loss.
[0054] The present disclosure further provides an im-
plementation method for a broadband Doherty power
amplifier. The method is applied to the broadband Do-
herty power amplifier 100.
[0055] In circuit applications, the broadband Doherty
power amplifier 100 is connected to a system load 5. The
system load 5 has a resistance value ZL. In this embod-
iment, the resistance value ZL of the system load 5 is 50
ohms.
[0056] Specifically, the broadband Doherty power am-
plifier 100 includes a power divider 1, a carrier power
amplifier circuit 2, a peak power amplifier circuit 3, and
a load modulation network 4.
[0057] The power divider 1 is configured to respectively
allocate power to the carrier power amplifier circuit 2 and
the peak power amplifier circuit 3 according to a power
division ratio of 1:n. The power divider 1 determines a
specific power division ratio according to the requirement
of a modulation signal of the broadband Doherty power
amplifier 100. In an embodiment, the power divider 1 is
an in-phase power divider or a phase quadrature power
divider.
[0058] The carrier power amplifier circuit 2 is a class
AB power amplifier. In an embodiment, the carrier power
amplifier circuit 2 is implemented by a transistor. Specif-
ically, the carrier power amplifier circuit 2 includes a car-
rier input matching circuit 21, a carrier power amplifier
22, and a carrier output matching circuit 23 sequentially
connected in series.
[0059] The carrier input matching circuit 21 is config-
ured to match a terminal impedance of its input terminal
to an input impedance of the carrier power amplifier 22.
[0060] The carrier output matching circuit 23 is config-
ured to match the resistance value ZL of the system load
to an output impedance of the carrier power amplifier 22.
An output impedance of the carrier output matching cir-

cuit 23 is Zm, and a following formula is satisfied: 

[0061] Specifically, n is a positive number.
[0062] In one embodiment, a corresponding phase
compensation circuit is disposed in the carrier input
matching circuit 21.
[0063] The peak power amplifier circuit 3 is a class C
power amplifier. In one embodiment, the peak power am-
plifier circuit 3 is implemented by a transistor. The peak
power amplifier circuit 3 includes a peak input matching
circuit 31, a peak power amplifier 32, and a peak output
matching circuit 33 sequentially connected in series.
[0064] The peak input matching circuit 31 is configured
to match a terminal impedance of its input terminal to an
input impedance of the peak power amplifier 32.
[0065] The peak output matching circuit 33 is config-
ured to match the resistance value ZL of the system load
to an output impedance of the carrier power amplifier 32.
An output impedance of the peak output matching circuit
33 is Zp, and a following formula is satisfied: 

[0066] In one embodiment, a corresponding phase
compensation circuit is disposed in the peak input match-
ing circuit 31.
[0067] The load modulation network 4 is configured to
perform power combination on an output signal of the
carrier output matching circuit 23 and an output signal of
the peak input matching circuit 31, and is configured to
set an impedance ZQ of the power amplifier combination
point. The resistance value of ZQ is ZL.
[0068] Specifically, the circuit connection relationship
is described below.
[0069] An input terminal of the power divider 1 is served
as an input terminal IN of the broadband Doherty power
amplifier. Two output terminals of the power divider 1 are
connected to an input terminal of the carrier power am-
plifier circuit 2 and an input terminal of the peak power
amplifier circuit 3 respectively.
[0070] An output terminal of the carrier power amplifier
circuit 2 is connected to a first input terminal of the load
modulation network 4. Specifically, the input terminal of
the carrier input matching circuit 21 is connected to one
output terminal of the power divider 1, and the output
terminal of the carrier output matching circuit 23 is con-
nected to the first input terminal of the load modulation
network 4.
[0071] An output terminal of the peak power amplifier
circuit 3 is connected to a second input terminal of the
load modulation network 4. Specifically, the input termi-
nal of the peak input matching circuit 31 is connected to
the other output terminal of the power divider 1, and the
output terminal of the peak output matching circuit 33 is

9 10 
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connected to the second input terminal of the load mod-
ulation network 4.
[0072] An output terminal of the load modulation net-
work 4 is served as an output terminal OUT of the broad-
band Doherty power amplifier for connecting to the sys-
tem load 5.
[0073] Referring to FIG. 4, FIG. 4 is a schematic flow-
chart of an implementation method for a broadband Do-
herty power amplifier according to an embodiment of the
present disclosure.
[0074] The method includes the following steps:

S1. debugging the power divider 1 to respectively
allocate power to the carrier power amplifier circuit
2 and the peak power amplifier circuit 3 according
to a power division ratio of 1:n.
S2. debugging the carrier input matching circuit 21
to match a terminal impedance of its input terminal
to an input impedance of the carrier power amplifier
22, and debugging the carrier output matching circuit
23 to match the resistance value of the system load
to an output impedance of the carrier power amplifier
22. The output impedance of the carrier output
matching circuit 23 is Zm, the resistance value of the
system load 5 is ZL, and a following formula is sat-
isfied:

and n is a positive number.
S3. debugging the peak input matching circuit 31 to
match a terminal impedance of its input terminal to
an input impedance of the peak power amplifier 32,
and debugging the peak output matching circuit 33
to match the resistance value ZL of the system load
to an output impedance of the carrier power amplifier
32. The output impedance of the peak output match-
ing circuit 33 is Zp, and a following formula is satis-
fied:

S4. debugging the load modulation network 4 to per-
form power combination on an output signal of the
carrier output matching circuit 23 and an output sig-
nal of the peak input matching circuit 31, and setting
an impedance ZQ of the power amplifier combination
point. The resistance value of ZQ is ZL.

[0075] To sum up, through the steps of the foregoing
method, the broadband Doherty power amplifier 100 is
allowed to have a simple circuit structure and a high op-
erating bandwidth.

[0076] Compared with the related art, according to the
broadband Doherty power amplifier and the method of
implementing the broadband Doherty power amplifier
provided by the present disclosure, the carrier input
matching circuit matches the terminal impedance of its
input terminal to the input impedance of the carrier power
amplifier, and the peak input matching circuit matches
the terminal impedance of its input terminal to the input
impedance of the peak power amplifier. Moreover, the
load modulation network performs power combination on
the output signal of the carrier output matching circuit
and the output signal of the peak input matching circuit,
and the impedance of the power amplifier combination
point is set to be equal to the resistance value of the
system load, so that the load modulation network struc-
ture can remove the quarter-wave impedance transfor-
mation line after the combination point, which allows the
broadband Doherty power amplifier to have a simple cir-
cuit structure and a high operating bandwidth.
[0077] It should be noted that the embodiments de-
scribed above with reference to the accompanying draw-
ings are only used to illustrate the scope of the present
disclosure and not to limit the scope of the present dis-
closure. Those of ordinary skill in the art should under-
stand that modifications or equivalent substitutions to the
present disclosure without departing from the spirit and
scope of the present disclosure should be covered within
the scope of the present disclosure. In addition, unless
the context otherwise requires, words that appear in the
singular include the plural, and vice versa. In addition,
unless specifically stated, all or part of any embodiment
may be used in conjunction with all or part of any other
embodiment.

Claims

1. A broadband Doherty power amplifier, comprising:

a power divider;
a carrier power amplifier circuit;
a peak power amplifier circuit; and
a load modulation network;
wherein an input terminal of the power divider
serves as an input terminal of the broadband
Doherty power amplifier; two output terminals of
the power divider are respectively connected to
an input terminal of the carrier power amplifier
circuit and an input terminal of the peak power
amplifier circuit; an output terminal of the carrier
power amplifier circuit is connected to a first in-
put terminal of the load modulation network; an
output terminal of the peak power amplifier cir-
cuit is connected to a second input terminal of
the load modulation network; and an output ter-
minal of the load modulation network serves as
an output terminal of the broadband Doherty
power amplifier, for connecting to a system load;

11 12 



EP 4 207 592 A1

8

5

10

15

20

25

30

35

40

45

50

55

the carrier power amplifier circuit comprises a
carrier input matching circuit, a carrier power
amplifier, and a carrier output matching circuit
sequentially connected in series; an input termi-
nal of the carrier input matching circuit is con-
nected to the output terminal of the power divid-
er, and an output terminal of the carrier output
matching circuit is connected to the first input
terminal of the load modulation network;
the peak power amplifier circuit comprises a
peak input matching circuit, a peak power am-
plifier, and a peak output matching circuit se-
quentially connected in series; an input terminal
of the peak input matching circuit is connected
to the output terminal of the power divider, and
an output terminal of the peak output matching
circuit is connected to the second input terminal
of the load modulation network;
a resistance value of the system load is ZL;
the power divider is configured to respectively
allocate power to the carrier power amplifier cir-
cuit and the peak power amplifier circuit accord-
ing to a power division ratio of 1:n;
the carrier input matching circuit is configured
to match a terminal impedance of the input ter-
minal of the carrier input matching circuit to an
input impedance of the carrier power amplifier,
and the carrier output matching circuit is config-
ured to match the resistance value ZL of the sys-
tem load to an output impedance of the carrier
power amplifier; an output impedance of the car-
rier output matching circuit is Zm, and a following
formula is satisfied: 

wherein n is a positive number;
the peak input matching circuit is configured to
match a terminal impedance of the input terminal
of the peak input matching circuit to an input
impedance of the peak power amplifier, and the
peak output matching circuit is configured to
match the resistance value ZL of the system load
to an output impedance of the carrier power am-
plifier; an output impedance of the peak output
matching circuit is Zp, and a following formula is
satisfied: 

and
the load modulation network is configured to per-
form power combination on an output signal of
the carrier output matching circuit and an output
signal of the peak input matching circuit, and is
configured to set an impedance ZQ of a power

amplifier combination point, wherein a resist-
ance value of the impedance ZQ is ZL.

2. The broadband Doherty power amplifier according
to claim 1, wherein the resistance value ZL of the
system load is 50 ohms.

3. The broadband Doherty power amplifier according
to claim 2, wherein the power division ratio is 1:1.5,
a resistance value of Zm is 125 ohms, a resistance
value of Zp is 83.3 ohms, and the resistance value
of the impedance ZQ is 50 ohms.

4. The broadband Doherty power amplifier according
to claim 1, wherein the carrier power amplifier circuit
is a class AB power amplifier.

5. The broadband Doherty power amplifier according
to claim 4, wherein the carrier power amplifier circuit
is implemented by a transistor.

6. The broadband Doherty power amplifier according
to claim 1, wherein the peak power amplifier circuit
is a class C power amplifier.

7. The broadband Doherty power amplifier according
to claim 4, wherein the peak power amplifier circuit
is implemented by a transistor.

8. The broadband Doherty power amplifier according
to claim 1, wherein the power divider is an in-phase
power divider or a phase quadrature power divider.

9. The broadband Doherty power amplifier according
to claim 1, wherein the carrier input matching circuit
and the peak input matching circuit each comprises
a corresponding phase compensation circuit.

10. An implementation method for a broadband Doherty
power amplifier, wherein the broadband Doherty
power amplifier comprises:

a power divider;
a carrier power amplifier circuit;
a peak power amplifier circuit; and
a load modulation network;
an input terminal of the power divider serves as
an input terminal of the broadband Doherty pow-
er amplifier; two output terminals of the power
divider are respectively connected to an input
terminal of the carrier power amplifier circuit and
an input terminal of the peak power amplifier cir-
cuit; an output terminal of the carrier power am-
plifier circuit is connected to a first input terminal
of the load modulation network; an output termi-
nal of the peak power amplifier circuit is con-
nected to a second input terminal of the load
modulation network; and an output terminal of
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the load modulation network serves as an output
terminal of the broadband Doherty power am-
plifier for connecting to a system load;
the carrier power amplifier circuit comprises the
carrier input matching circuit, the carrier power
amplifier, and the carrier output matching circuit
sequentially connected in series; the input ter-
minal of the carrier input matching circuit is con-
nected to a first one of the two output terminals
of the power divider, and an output terminal of
the carrier output matching circuit is connected
to the first input terminal of the load modulation
network; and
the peak power amplifier circuit comprises the
peak input matching circuit, the peak power am-
plifier, and the peak output matching circuit se-
quentially connected in series; the input terminal
of the peak input matching circuit is connected
to a second one of the two output terminals of
the power divider, and an output terminal of the
peak output matching circuit is connected to the
second input terminal of the load modulation net-
work;
wherein the implementation method for the
broadband Doherty power amplifier comprises:

S1. debugging the power divider to allocate
power to the carrier power amplifier circuit
and the peak power amplifier circuit accord-
ing to a power division ratio of 1:n;
S2. debugging the carrier input matching
circuit to match a terminal impedance of the
input terminal of the carrier input matching
circuit to an input impedance of the carrier
power amplifier, and debugging the carrier
output matching circuit to match a resist-
ance value of a system load to an output
impedance of the carrier power amplifier,
where an output impedance of the carrier
output matching circuit is Zm, the resistance
value of the system load is ZL, and a follow-
ing formula is satisfied: 

wherein n is a positive number;
S3. debugging the peak input matching cir-
cuit to match a terminal impedance of the
input terminal of the peak input matching
circuit to an input impedance of the peak
power amplifier, and debugging the peak
output matching circuit to match the resist-
ance value ZL of the system load to the out-
put impedance of the carrier power amplifi-
er, where an output impedance of the peak
output matching circuit is Zp, and a following
formula being satisfied: 

and
S4. debugging the load modulation network
to perform power combination on an output
signal of the carrier output matching circuit
and an output signal of the peak input
matching circuit, and setting an impedance
ZQ of a power amplifier combination point,
where a resistance value of the impedance
ZQ is ZL.

15 16 



EP 4 207 592 A1

10



EP 4 207 592 A1

11



EP 4 207 592 A1

12



EP 4 207 592 A1

13



EP 4 207 592 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 4 207 592 A1

15

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

